Objectives. Low-income families may face financial barriers to management and treatment of chronic illnesses. No studies have explored how low-income individuals and families with anaphylactic food allergies cope with financial barriers to anaphylaxis management and/or treatment. This study explores qualitatively assessed direct, indirect, and intangible costs of anaphylaxis management and treatment faced by low-income families. Methods. In-depth, semistructured interviews with 23 participants were conducted to gain insight into income-related barriers to managing and treating anaphylactic food allergies. Results. Perceived direct costs included the cost of allergen-free foods and allergy medication and costs incurred as a result of misinformation about social support programs. Perceived indirect costs included those associated with lack of continuity of health care. Perceived intangible costs included the stress related to the difficulty of obtaining allergen-free foods at the food bank and feeling unsafe at discount grocery stores. These perceived costs represented barriers that were perceived as especially salient for the working poor, immigrants, youth living in poverty, and food bank users. Discussion. Low-income families report significant financial barriers to food allergy management and anaphylaxis preparedness. Clinicians, advocacy groups, and EAI manufacturers all have a role to play in ensuring equitable access to medication for low-income individuals with allergies.
Introduction
Food allergies affect 4-8% of people in the Western world [1] [2] [3] . Anaphylactic food allergies are rapid in onset and can be fatal if treatment is delayed [4] ; thus, complete dietary avoidance of the allergen and timely access to treatment are essential. Three studies found that children from low-income families face barriers to appropriate anaphylaxis management [5] [6] [7] . Conversely, one study found that associations between allergy severity and health care utilization did not differ by poverty status [8] and another study found no conclusive associations between the epinephrine autoinjectors (EAIs) availability and sociodemographic factors [9] .
A recent study on the economic impact of childhood food allergy in the United States found the overall economic cost of food allergy to be almost $25 billion annually [10] . This study found that costs borne by families affected by food allergies include lost labour productivity, out-of-pocket costs, and opportunity costs [10] . Costs associated with food allergies are described as direct, indirect, or intangible [11] [12] [13] . Direct costs are financial costs incurred as a result of the food allergy (including inpatient admissions, outpatient visits, medication costs, and the cost of suitable foods) [14] . Indirect costs reflect time spent in various activities as a result of food allergy, including lost productivity and opportunity costs. Intangible costs are losses of utility, such as experiences of pain, suffering, and grief, and can be measured by self-reported quality of life and well-being [12, 15] . One recent study on the intangible costs of food allergy in four European countries 2 Journal of Allergy found that patients with food hypersensitivity reported lower well-being than the control group. The authors note, however, that well-being was positively related to income and, thus, income compensation might improve welfare among food hypersensitive individuals [15] . Low-income individuals are differentially affected by the costs of food allergy, since ". . . people with allergy who also have low incomes may have greater difficulties in access to [allergen-free] food. " [11, page 999] . It is intuitive that absolute costs of allergy medication or allergen-free foods pose a disproportionate burden to low-income families. Although these costs are conventionally assessed quantitatively, exploring qualitatively assessed direct, indirect, and intangible costs of food allergies among low-income families is important for three reasons. First, low-income individuals may have poorer access to anaphylaxis treatment [5, 6] and may therefore be at high risk of allergy-related harms. Second, understanding barriers to anaphylaxis management or treatment faced by lowincome individuals can facilitate the development of valid quantitative surveys intended to describe the overall scope of food allergies and treatment accessibility. Third, exploring how low-income families cope with or manage anaphylactic allergies has both clinical and policy implications.
Qualitative research has "enormous potential to make a distinctive contribution to knowledge about allergy management and to provide insights that quantitative studies cannot. " [16, page 1117] . Although extant research assesses direct, indirect, and intangible costs quantitatively, this study explores these costs qualitatively from the perspective of low-income families, which is a current gap in the allergy literature. Findings from in-depth interviews with key informants and low-income families affected by food allergy begin to fill the gaps in our understanding around coping and management for this vulnerable population. The purpose of this study was to take an in-depth look at the direct, indirect and intangible costs that are particularly burdensome for low-income families in terms of anaphylactic food allergy management and treatment.
Methods
In-depth, semi-structured interviews with key informants ( = 10) and low-income individuals affected by food allergy ( = 13) were conducted in southwestern Ontario, Canada. In Ontario, the provincial health insurance plan covers the cost of physician and other "medically necessary" services. Of note, drugs (including EAIs) are not covered by the provincial health insurance plan. However, individuals who are receiving social assistance or are 65 years of age or older are eligible for drug coverage through the provincial government. Individuals who are not receiving social assistance either have private drug insurance through their employer or pay out of pocket for drugs. Key informants were recruited from agencies working with low-income families in a context relevant to food allergy (i.e., food procurement or medication access) ( Table 1) . Low-income participants were recruited via posters placed in these targeted agencies. Over half (54%) of participants were parents of allergic children; the remainder were allergic adults. Most (77%) participants were on social assistance, which included drug benefits ( Table 2 ). All allergic individuals had been prescribed EAIs for their food allergies. Verification of diagnosis was not requested from participants' doctors because many participants reported not having a family doctor. All participants self-identified as being low income and were using community services offered specifically to low-income people. The first author conducted all interviews, which continued until saturation was reached. Interviews were transcribed verbatim for subsequent thematic analysis using NVivo 10 [17] . Interrater reliability assessment between two transcripts achieved reliability of 0.70 [18] . After a theme code set was developed, two researchers conducted intercoder tests to determine levels of coding agreement (70% agreement or higher is considered acceptable) to ensure confidence in the coding scheme [18] . Ethical clearance was received from the University of Waterloo.
Results

Perceived Direct Costs
3.1.1. Medication. Over half (54%) of low-income participants and 20% of key informants noted the high cost of EAIs as a barrier to anaphylaxis treatment for low-income families. EAIs cost about USD$100, which many allergists consider to be high in relation to minimum wage and average daily earnings [19] . Participants often kept expired EAIs rather than replacing them promptly; cost also affected their decision whether to purchase at all: One mother, unsure of her son's EAI expiry date, spoke of the impact her financial situation had on replacing expired EAIs:
So coming up with a hundred dollars to replace it again, that is probably one of the reasons why I haven't checked to see if it is expired. (Mother of allergic toddler)
Keeping expired EAIs was reported by 31% of low-income participants. One woman described her experience of living as a homeless youth with an anaphylactic allergy thus, Some participants reported retaining an inadequate number of EAIs or not having one at all due to cost. When asked how many EAIs she had for her tree-nut-allergic son, a lowincome mother said, "Just the one. I can only afford one. " These experiences were echoed by the perceptions of an allergist: Beyond the direct cost of specialty food items, participants differed in their opinions of how their overall grocery bill changed subsequent to an allergy diagnosis. Participants who reported that their grocery bill remained unchanged generally referred to the allergen being a previously infrequent purchase with no overall impact on their grocery bill. Overall, no clear consensus on costs associated with procuring allergen-free foods emerged among participants.
About a quarter (23%) of low-income participants reported that their weekly grocery bill decreased since the allergy diagnosis due to a reduction in purchasing more expensive processed (and potentially cross contaminated) foods or due to the elimination of purchasing expensive, allergenic foods (e.g., cashews). Regarding prediagnosis grocery bills, one woman explained, Other participants who were unaware that they qualified for EIA coverage through Ontario Works spoke of "taking care of themselves" so they would not require an EIA:
And so it is sometimes like wasting money. . . but I think as an adult now I will take much better care of myself and I just don't eat nothing [if] I don't know who cooked it. (Allergic female)
In the event of an unintentional exposure to an allergen, two participants who did not have EAIs due to the perceived high cost reported using emergency services instead of an EAI.
Perceived Indirect Costs
Lack of a Consistent Family Doctor.
There were few indirect costs associated with anaphylactic food allergies that were unique to low-income families. This is because indirect costs, including lost labour productivity, obtaining health care, and time spent shopping for safe foods, are actually higher for people who earn more money [10, 12] . Only one indirect cost emerged as unique to low-income individuals with anaphylactic food allergies: 17% of participants referred to low-income groups having poorer continuity of care by family doctors, which may result in increased opportunity costs in terms of being unnecessarily re-tested for allergies.
. These data reveal trade-offs between direct and intangible risks: participants who shopped at regular grocery stores recognized that spending more on groceries (increased direct costs) reduced their fear of cross-contamination (decreased intangible costs).
Journal of Allergy 5 3.4. Especially "at Risk" Groups. Four distinct low-income groups were described by participants as facing substantial barriers to proper anaphylaxis management and treatment. Of note, groups identified by participants were not groups with which the participants self-identified (e.g., only Canadian-born participants identified that newcomers to Canada may face additional barriers to food allergy management). These were the working poor with no or inadequate health insurance (22% of participants), newcomers to Canada (i.e., foreign immigrants) (17%), food bank users (13%), and youth living in poverty (9% Newcomers to Canada were another low-income group considered to be especially at risk:
New Canadians would be on very limited incomes, but they might have like food sensitivities and like, "My child is very, very sick and has to go to the hospital", but anaphylactic just isn't a familiar word and allergy even is not like a familiar word. (Employment centre key informant)
A newcomer who participated in this research had difficulty articulating her son's allergies:
To eggs, some of the nuts. .
. cashews, and there is another one. I don't know what the name of that. It is, it looks similar like walnut, but it is not walnut. It is round and kind of this much big. (Mother of allergic child)
This mother knew no one in her home country with a food allergy and had an EAI trainer device but was unsure what it was or how to use it. She did not have an EAI for her son.
Participants' stress related to the difficulty of obtaining allergen-free foods at the food bank (discussed above) explains why several participants noted that food bank users qualify as another "at risk" group. In addition to the perceived potential for cross-contamination at the food bank, one woman said, It frustrates me that the food bank never says nut-free products when they are looking for food. 
Discussion
The economic impact of food allergies is significant [10, 14, 15] . Out-of-pocket costs differentially impact low-income families. No studies to date have provided an in-depth exploration of how low-income families experience the direct, indirect, or intangible costs associated with food allergy management or treatment. Complementing the economic analyses that have described costs of food allergy, our qualitative study has described the meaning of the costs of food allergy (including how they cope with and manage the high cost of EAIs) among a group of low-income families. The qualitative approach we adopted highlighted discrepancies between lowincome families' perceptions about barriers to managing food allergies and the actual availability of support (e.g., while Ontario's social assistance drug plan covers the cost of EAIs, many families perceived that the social assistance drug plan did not cover EAIs).
Low-income families and key informants perceive significant financial barriers to appropriate management and treatment of anaphylactic food allergies. These barriers can be broadly conceived as access to drugs and procuring safe foods. Our findings that low-income individuals are perceived to have low access to family doctors are contradicted by empirical evidence suggesting that, in countries where income-related inequities exist in the distribution of family doctor visits, it is often a propoor distribution [21] . That said, prorich income-related inequalities in access to specialists (such as allergists) are common [21, 22] . In terms of access to medication, in many jurisdictions, pharmaceuticals are not publicly insured. Therefore, working poor families (which comprise 25% of low-income Canadians under 65 years [23] ) may be particularly at risk of having inadequate access to medication. Almost 70% of our low-income sample reported having an up-to-date EAI; in another study, 87% of a fairly well-educated sample had an up-to-date EAI [9] and 75% of children of wealthier families registered in a Peanut Allergy Registry reported having up-to-date EAIs (A. Clarke, unpublished observation). Although retaining expired EAIs is not practiced exclusively by low-income families, financial barriers to medication access should be addressed alongside educational campaigns for the broader allergic population. Indeed, the fact that some families would chance an anaphylactic reaction for themselves or their children due to the cost of an EAI is quite concerning.
Limitations of this study include the fact that all participants were from Ontario: experiences with allergy management and access to medication and allergen-free foods may differ in other jurisdictions. Although there were only 23 participants, the goal of qualitative research is to explore individuals' experiences rather than to generalize or verify hypotheses about causal relationships, and thus the small sample was not necessarily a limitation of the current study [24] . Strengths of this study are the in-depth interviews employed to gain insight into the experiences of low-income families affected by food allergies as well as the inclusion of both affected individuals and a number of key informants who represented a variety of stakeholder perspectives.
Perceived direct and intangible costs represented barriers to procuring safe foods for participants. Media reports suggest that food allergies greatly increase a family's food budget [25] ; empirical evidence from the UK indicates that nutallergic individuals pay an average of 11% more for a grocery basket than non-nut-allergic individuals [26] . These findings may explain increased grocery bills observed in Finland for families with allergic infants [13] . Moreover, the availability of suitable food options in budget supermarkets may be limited [27] . Finally, food bank use is increasing in Canada [28] , the United States [29] , and the UK [30] ; these trends have implications for the safety of low-income individuals with anaphylactic food allergies.
The lack of robust findings around indirect costs of food allergy unique to low-income families reflects the fact that indirect costs like labour productivity are higher for people who make more money per hour relative to people who make less money per hour.
"At risk" groups, including the working poor, newcomers, food bank users, and youth in poverty, are especially important groups to target in terms of education and medication assistance. In terms of newcomers, however, it is likely that competency in the host country's language would moderate experiences of difficulty managing anaphylactic food allergies. Although many clinicians do not collect income data from participants, encouraging patients on social assistance to confirm their drug benefits to procure EAIs at low or no cost may be an important practice implication from this research. Clinicians, advocacy groups, policy makers, and EAI manufacturers all have a role to play in ensuring more equitable access to required medication for low-income individuals with anaphylactic food allergies. In addition, from a prevention perspective, securing allergen-free foods is equivalent to a "treatment. " Thus, providing additional funds to families to ensure their ability to secure allergen-free foods for their families may be another potential policy option.
